The Alu insertion in the CLCN5 gene of a patient with Dent's disease leads to exon 11 skipping.
Alu sequences are short, interspersed elements that have generated more than one million copies in the human genome. They propagate by transcription followed by reverse transcription and integration, causing mutations, recombination, and changes in pre-mRNA splicing. We have recently identified a 345-bp long Alu Ya5 element inserted in codon 650 within exon 11 of the chloride channel ClC-5 gene (CLCN5) of a patient with Dent's disease. A microsatellite pedigree analysis indicated that the insertion occurred in the germline of the maternal grandfather. Dent's disease is an X-linked renal tubular disorder characterized by low-molecular-weight proteinuria, hypercalciuria, nephrolithiasis, and nephrocalcinosis. Here, we found, by RT-PCR amplification of RNA extracted from the patient's blood and subsequent DNA sequencing, that the Alu insertion led to an aberrant splicing of the CLCN5 pre-mRNA that skipped exon 11. Using the ESE finder and RESCUE-ESE Web interfaces, we identified two high-score exonic splicing enhancer (ESE) sequences in the site of insertion. The functional significance of these ESE motifs is suggested by our observation that these sequences are highly conserved among mammal CLCN5 genes. Therefore, we suggest that the Alu insertion causes exon skipping by interfering with splicing regulatory elements. The altered splicing would predict a truncated ClC-5 protein that lacks critical domains for sorting and chloride channel function.